A-Raf and C-Raf differentially regulate mechanobiological response of osteoblasts to guide mechanical stress-induced differentiation.
Regulation of osteoblast activity by mechanical stress is important for bone remodeling. However, the precise mechanotransduction mechanism that triggers the anabolic reaction of osteoblasts is largely unknown. In this study, we performed RNA interference (RNAi) screening to identify the signaling molecules upstream of ERK, which was responsible for osteogenesis. Of twenty-two mitogen-activated protein kinase (MAPK) kinase kinases (MAP3Ks), we identified A-Raf and C-Raf as upstream MAP3Ks of the mechanical stretch-activated ERK pathway. Subsequently we screened the mechanosensitive cation channel, and identified P2X7 as an upstream molecule of the ERK pathway. Intriguingly, P2X7 functioned as an upstream activator of A-Raf but not of C-Raf. Furthermore, A-Raf contributed to mechanical stretch-induced osteoblast differentiation. In contrast, C-Raf but not A-Raf protected osteoblasts from mechanical stretch-induced apoptosis. These results suggested that A-Raf and C-Raf were involved in mechanobiological osteogenesis in a distinct way: A-Raf was responsible for osteogenesis while C-Raf for anti-apoptotic protection and promotion.